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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To achieve a compact scanning optical device resistant to 
environmental variations (temperature changes) and moreover suitable for printing with 
high definition. 

SOLUTION: This device deflects light flux emitted from a light source means 1 
comprising semiconductor laser by a deflection element 5, and focuses the deflected 
light flux on a scanned surface 8 through a scanning optical element 6 having refraction 
part 6a and diffraction part 6b. In this case, a change in a magnification and focus in a 
scanning direction associated with a temperature change is arranged so as to be 
corrected by changes in powers of refraction part and diffraction part of this scanning 
optical device as well as by changes in wavelength of this semiconductor laser. 




LEGAL STATUS 

[Date of request for examination] 1 4.06.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3432085 

[Date of registration] 23.05.2003 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PAl /result/detail/nnain/wAAAh9ayMDDA41 0068903P1 .htm 



2006/03/02 



(lS>B*m»nff (JP) <12) ^ H ^ ^ (A) (ll)»8lFtilHKiKI«^ 

i^H^lO- 68903 



(BDIntCL" 

G 0 2 B 26/10 

B 4 1 J 2/44 

G 0 2 B 13/00 



10 3 



F I 

G 0 2 B 26/10 
13/00 
B 4 1 J 3/00 



10 3 



D 



^fS:^ m^a^^ FD 17 M) 



(21) mm^ 



(22) {USB 



4$IS¥8 -245779 



¥je£8^U9S8)8^28B 



(71) ttiiaA 000001007 

SCgaSl:*:BaKT3tL? 3 T 130» 2 n 

(72) %q9# tm ^ 

JjCI^::*cBBKm^3TB30»2# 

(74)^ A #3a± tm m» 



(54) [9l99<0«i»] 



(57) 




1 

So 

1. 0^ 4>L/4>D ^2. 6 

CD ^ ^ii>;^c < <h fe— :^cD u >XHK:s|p|jT7fe^^-?^7&^<^ 

Sjct*U/ii?t^?r®*fgP<i:lEl*f§iJ<t*W^'5T:^*:7 

«: 1/ r t » ^> C <!; <!: -r •S^Sjfe^SSS. 
C iS^^ 1 1 3 MIBBSrSPUt^ y > F 'J Z;;!/ U >X,fc 



C2) i^Fia^ 1 0-68903 

2 

> XffitcigHjf Tfe^^TAmfin $ nr t, ^ ^. c i €r!Nf8i i 
r-sts^^ 1 0 §e4g©^3^:^igs. 

[ 1 2 3 mU^^^m=f-\tm u > X J: f) fiS 
0. g[*U'>X©WM»7-7X^-yi'MI4J;<3fiX-5Ci 

[ ffj}?^ 1 3 3 mmm u > x«£^2:/7 rS)c7>M u > x 

10 agO^Tfe^^g. 

linntm 1 4 3 miiBm u >Xtt^^:^ifij igij^:^ 

^ 1 2 SBtg©^S7l£^^g. 

[gi*:s 1 6 3 msmmmomim^m^iiMm^<D 

30 [ 1 8 3 mrieSSf SBliiEcDfflJf * 3 
^-4f-U>XJ:0fi£D. iulBHSraJttlHlJfjlc^^-y-i: 
•JJiSO. »=i >;y-5f"U>X©lf U>Xffi<D^ ^^>3: 

< i4>— :^©^>XffiK:gElEl5f7fe^*^^*s#^)^3tlr^,» 

t *#ait-riii*:S 1 7 iBSgo^^^S. 
[ iff^iB 1 9 3 miE^^^m^itm u > X J: t) )S 

[ 2 0 3 Buia^ u > x«^s:/3 u > x 

ffi*5#^^ffiJfM*i<fc 0 ^iS* C t^^Sti-T'Sli^ 1 9 IB 
Iit^:«2l3 BMgB*U>X»^3i:^|*)<baiJ^^ 

31 1 9 umoy^^^mm, 

I 2 2 3 MiB|51#r^ll*rjlc^sg^l±KSt^© 
[ 2 3 3 fl^lBSff ^@^^^^(^IM^(D 

WLt-nn^m i a §B«g<D^x^^s. 
50 [^m(Df^mf£wm] 



(3) 

3 

[0 0 0 1 ] 

WT^U-1f-fcf-A7'';>:$f- (LBP) ^T'iy^}]^ 
[0002] 10 

[0003] CCDJ:^j:cU— !f-b'-A:7*U>:S?- (L 
BP) ^tCfflt,>^n^^^:)fe^*IBiL.r«. SELBP 20 

[ 0 0 0 4 ] S 1 1 t^C<^)a<Z)Se3^^^:)lc^^CD^ 

[0 0 0 5] mm(fC:hi.^rm^.^m2 ifj^f^miufc^ 



^mW- 1 0-68903 

4 

mLx^^^mm (^vrf>5^-) t^^fSL^^mi^m 
2 5(Dm\^m immm) 2 5 a tcti«;s«<t oxt^mo 

[0 00 6]^ Lr3fe<gf^S2 5 CDiBr^ffi2 5 a riilpl 

^n/c*^* f em^^mr^^^^m^ it eu> 

X) 2 6^/M^-C|g^StB<*:L.rcDB7feK^AS2 8± 

^myt L . mtmms 2 5 «r5^EP A:^iPiociafe$ -e-^ c 

[0 0 0 7] 

V ^yT.^ V ^ U >X^fiM 0/c fe60*^iS£<b o r (.^ 

[0 00 8 ] 09{iCOPpm-5^I^B>^r^/ci5?)<D^27fe 

Q xy^xmrnm^^^m-r. m i o^ccd^tK^^ 
•c#?a*5*G/t»^co^fi4^7SLri^So i^. agccfc 

[0009] 
[^1] 



(4) nmW^ 1 0-6890 3 

5 6 

1) 



\ 














A (nm) 


780 


R 


5.35941e+0l 


2.04585e+02 


id 


a 


1.525 


Ks 


-1.85041C+01 


-3.196&5e+02 




ei 


-90.0 


B4s 


'4.01467e06 


-S.67674e-06 




0 max 


45.0 


86 s 


1.976l7c-10 


l.l3298e-09 




c 


21,3 


B8s 


3.18251c 13 


1.08244e 12 




d 


8.0 


BlOs 


-4.34340€-17 


3.75204el7 


id uvx-^afcffi 


Sk 


128.2 


Ke 


-1.850416+01 


-3.19656e+02 




f 


136.0 


B4« 


6.38051e-06 


-7.32456e-06 






B6e 


-5.04862e-I0 


4.21805e-10 




B8e 


2.89411e-13 


-1.7S629e-12 


BlOe 


1.05151e-15 


5.30015e-17 


Suffics s liU— tf--© 




60E 






Suffics e ttRU-— »f— flO 


C2 






C4 










C6 








C8 







z)^mmit^(^^itAi:K^ < . ^icimmfjim^'kn^^ [0012] 

[0010] *^flj it^yt^mm<DmL^mic wtj: ^ cd u — r - 0 ■s^ts^is*^ /^mmu tc^m 

/£ill*f^»©ysc7-^{bi. *««:u— !f-®jes^k: [0013] f^fca-i) Mie^^^fe^^^wStrSPilil 

1.0s «L/*D ^2.6 ( 1 ) 

u>x<DMb>Xffi©^%ii>)i< tfe— :^rou>Xffi{c 40 [ 0 0 1 4 ] (2) *^f*u— tf-<fc*)^-2.7tiK*©*>6 

(1-4) mi§a®Jfg|5©^u>x»±^:^ifi](D?5u> i^ccs^©i^ti^{citees3-tf . ^(iisim^-r{ii*j$nfc3fe 

t-P, (1-7) B(rieil*fg{5©lHl*f?fe^^^«ig^©lHl*f ^u— tf-<Dj6^SliK:J;0^iE3nSJ:^«CL,-Cti.S 

8) H0fe^S^^^^^©ffl«fgUiiil«f§Pi<D/<"7-tb!>5 50 [0015] #(0(2-1) fjiajasfspiii^y > F 'J ^juu- 



tl 



4k 



7 

3) mriB^u>xtii^:^[fi]<z)Mu>XDi;&5^^acffi?f$ 
t*iJ:0^^>c<b-f>. (2-4) Buia#u>X«s^:&fS)<b 
- §»J^^:^r^<hrs?'^^;sSr;':;^Wurc^^c<i:-^. (2- 

fSi^^^-f-tv-^^mi^v^^ct^. (2-6) BuieHSf 
[0016] (3) 4^^i$u-if-cfcOfi£67feiS#is?:^^^ 

-So 

[0017] #(C(3-i) taiS®9ra5^^iEco®S?:t;^Wr 
^^<i:»:)^0. »;^-iS?-u>X(7)MU>XfficD^ 
tix\.^i>ct^. (3-2) mFia*S7fe^^^«mu>XJ: 

ct^. (3-3) MiB*u>x«a£^:fi-rpi(DSu>xffi 

;!»^#^9^Mff^ttJ:«5^^C<h-^. (3-4) fi|fa^U>X{i3E 
t^. (3-5) S5fiHlElSfgB<Oig»f*^«^«KI9:t^O@Sf 

[0018] 

[^?§c7)^]fe<7)?f^.^] ^ I \tJ^m^(omMw^m i ©be^ 

[0019] pscc*jc>r 1 {t^m^Wcv^ o . m^\t 

u>x (t^>;>^^-u>x) T^o. a^2:^f^^cD^ 
*SJ^»Tlirt-ef^^-r-5>76lii«JS5<D{iinjffi5 aCCOi 



(5) 1$ia¥ 10-68 90 3 

8 

[002 0] 5 vxm^m^t iyX<om^\t^- y rf> s ^ 
[ 0 0 2 1 ] 6 f (9 itii^wr ^^^^«^-c^ 

a^^:7*^x^ ^W4J:0^S'S-^U>X ( f 0 U>X) 
cfcOficO. ^mu>X6aCO^^S7?r^CC)MU>Xffi« 

#U>X6 a<^>SU>XDicD^^::l>/j:< ife— (M^ 
SMfflJ) (3r)U>Xffi(CSP»r7fe^S^^6 b^#fllUr*J 
•3. 3^39x956 a iI5IJTSP6 b<^:(D>'^•7- tb 

20 -So ^7fe^^^6^3:3t<ir^g5tcJ:or<ifS]^n/cp 

iCiK«5#. *^o5fe(g|«lS5CDi@rpIffiCDffi®n^ffiiEO 

[0022] *^SSCC4i5l^T^»U'--1f- 1 7&^6 
ftl4U/c^»7£mj^:3 »;y--^-U>X2CC<J:0HS^?f 

$iMuri^y> Ky;^;i/u>X4^AS*UTVi^o t^y 

> K y:^>'UU>X4k:AS*0/c3t:^c7)^^i^BTlD^ 

*5i^r{i^c?)$$(Dt^^rs*fflf -So Xi»J*^Stc43 

iBrfijS 5 (Z)fflf^ffi 5 a -efflifij ? n/t*««*S3fe^«^ 
6^/^urS7feK^A®8±^c^7fe$n. ^^feffir^ss 

8±^$^EnB:^rr^^3^^Lri^>So cnkicfcOiail^iSl 
ftr ^ ^ J^Tfe F -7 Affi 8 ±k:iiilfeias*>&tf ^j: o r c ^ ^ o 

[002 3] *||ififf$StC43tf ^^3e:^^T-6 
•r'S#U>X ( f e U>X) 6 a i^^U>X6 a(7)*S 
^ffi8fflJ(7)U>XlDicfrapStl/cS5Be:^^-?-6 bcD 

40 ffjt^«-en^n. 

[0024] 
[^1 ] 



(6) 



^mW- 1 0-68903 
10 



1+ (1- (UK) a/R) 2)^/2 - ^ ^ 



W= QY'4CY*+QY*4QY* 

[0 02 5] C Cr^^^g^&i. m«d t /cCt^ 
SU/ciS-&^#;^5. C(D^a^cfc0^7t^^T6O 10 

d4>j =<t>^ y (n- I) xdn/d i 
n : iSBfSPe aOOaSf^ 

»rSB6b<b(D>'W- (H»t:/j) ^{bd . d<^>o «^ 
n^tl. 20 
d<^t =-<<>L / (170XI/, ) xdA/dt 
d</)p =-00 / (ITOXi/o ) xdA/dt 

1. 0^ <i>LX<f>D £2, 

<t>L : B5fa56 aCD^'^c?- 

J: 0 ffiiET S/ci?)tCik:^SJ^j:^7fe^^^-6 (DSJrgpe a 30 

[0030] ^fl^s ( 1 ) «*«3fe^^^^6 ^m^-r^ 



</>o : HSrSPe bCD/^•7- 
<b3^JC-5, 

[002 7] c cx^mmc^K>±^:^\^(D{^mmt^ 

[0028]d4>j +d0i +d</)„ =0 

[002 9] Uo =-3. 453 
dn/d t = - 1. 2 E-4/"C 
d A/d t = 0. 2 5 5nm/'C 
d<t>r H-d<^>t +d</)o =0 

</>L /(n-l) dn/dt- (4>t /Cl70)>'i)+ </>o /'(170i> 
o)) dA/dt=0 

( 1.2E-4/Cn-l) + 1.5E-3/Vc ) *l = 4.34E-4<^ 

0 



6 ( 1 ) 

hh(Dv$>^. ^ft^^ (1) ^i^ti^tm^^^mto 

[ 0 0 3 1 ] ^ - 2 ^:^SSJKSIic*5l:f ^^fe^ffigi f 

0 u >x 6 a (D^mmi^iSLt^m^^m^ ( b o e > 
6 b cQiita^^^-r o 

[0032 ] 
[^2] 



C7) !^Pa^ 10-68903 

2) 









^116 






A (nm) 


780 


R 


7.93998e+01 


2.20976e+0Z 




n 


I.S2B 


Ks 


-1.97428e+01 


-1.09646e+02 




fli 


•90.0 


B4s 


-4.04006e-06 


-4.41224e-06 




^ max 


45.0 


B6s 


1.40143e'O9 


9.51528e-ia 




e 


27.3 


B8s 


-6.54101e-13 


-2.67361e-13 


id 


d 


7.7 


BIOS 


l.56835e-16 


-5.85889e-17 




Sk 


131.1 


Ke 


-1.67052C+01 


-8.€0770e+01 




f 


136.0 


B4e 


•4.36069e-06 


-4.4428 le-06 






B6e 


1.4714le-09 


9.34793e 10 


f 5 u^x^g^t-c 

Suffics s liU— ■'f-'SI 
Suffics e liRW'-- If—KI 


B8e 


•6.14682e'13 


•3.84409e-13 


BlOe 


i.79142e-16 


3.57417e-l7 




BOB m/Sm, (0^&78OiLia; 




^2M 


C2 




•1.5778E-03 


C4 




4.1480E-07 


C6 




'3.7020E10 


C8 




5.2146E14 



<^L/<<>D= 1,369 

[0 03 3] CCDct ^ ^c-^wimmrc\x^L-&(otxi<i^^ 

SB6 b t(Df^V-\k.^lM<Ofk^^ ( 1 ) ^SlJE3-y:'5 



[ 0 0 3 4 ] ^ 3 \x-^mn<ommm: 2 (03E^:/?f^<D 

(c^ L 1cM% i |o|— s^tc L r c ^ s , 

[0 0 3 5 ] i^mMJi^mc%s\.>xm'&<j^wm^m 1 

30 6 a (DlvtS^^ifeffJ,^ 1 ^tt-^riSJT^co^St^:?-'^:^ ^ 
6(D®»fgP3 6 a illJfgB (lilJfTlc^*^) 3 6 b i(D 

[ 0 0 3 6 ] « - 3 ^*JIJfe^S§CC*jt:f ^Tfe^ffigi f 

eu>x3 6a (o^mmmwcRu^m^^^m^ ( b o 

E ) 3 6 b cD{4*BS^^-ro 
[0037] 
40 [^3] 



(8) f^m^ 10-68903 

13 14 



1 










1 














A(diii) 


780 


R 


1.07911e+02 


3.183 95C+02 




n 


1.802 


Ks 


-2.28102e+01 


-9.46473e+01 






-90.0 


B4s 


-4.66119e-Q6 


4.7l285e-06 




& max 


45,0 


B6s 


1.59106e09 


1.24842e-09 




e 


27.3 


B8s 


-4.98547e-13 


-3.41971e-13 




d 


7.8 


BlOs 


1.13Q98e-16 


1.39279e-17 




Sk 


131.3 


Ke 


-1.894S8e+0l 


-7.85820e+01 




f 


136.0 


B4e 


-4.90287e-06 


•4.6772 le-Oej 




20. 


4M 


B6e 


1.4l254e-09 


9.61537e-lo| 








B8e 


-4.39029e'13 


-2.50060e-13 








BlOe 


1.101 19e-16 


2.65806e 17 










BOB {^M: 780nm) 


Suifics s 




B 








Suffics cJiai^-if- 


-(a 


C2 




-1.2257E-03 






C4 




4.5423B-07 








C6 




•4.5625B'ia 








C8 




1.1027E 13 



spa 6 b ^(D^^'y-tt^ 
<^L/0D = 2. 0 3 8 

[0038] c (Oct ^ (fC:^mmmm'v\t±^(Dim < isjf 
gp ( f 0 u>x) 3 6 acDUw^mm^^m i tcj;b-<r;s 

3 6b cb<D>'^•'7-l;b^f^lia0^ff^^ ( 1 ) 

^{b^t:*> mmir^S 6 a ilpISr^3 6 b <t 

]SCi«f4*ffiC^r®5fgB ( f e U>X) 3 6 ai^m^U 



[0 0 3 9 ] mb^t:^mm<DmMmm3(D^^yj\^(D 
[0040] :^mmmm(iC:hi.^xmi^(ommmf& i tm 

30 6C0;aST§P5 6 a<h[plSf^ (lEl*f7t:^S^) 56b<h(D 

[0 04 1 ] m~ 4: (fC^Mmmic:^^^^ ^^m^m^ f 

^ U >X 5 6 a <D^f ^ffi^^?gcSO'[5|^T7lc^^^ ( B O 

E ) 5 6 b (Dmm^^r. 

[0042] 
[^4] 



(9) ^mW- 1 0-6890 3 

15 16 
4) 















A{nm> 


780 


R 


6S3642e-H>l 


1.98574e^'02 




n 


1.402 


Ks 


-1.78054«+01 


-1.10263e+02 




9i 


•90.0 


B4s 


-3.26775e-06 


-3.99337e-06 




6 max 


45.0 


B6s 


1.093760*09 


8.84428e-10 




e 


27.5 


B8s 


-2,70818e-13 


-1.89l26e-13 




d 


7.7 


BlOs 


4.17533e-17 


-1.17893e-17 




Sk 


131.3 


Ke 


•1.41847e+01 


-8.99542e+01 




f 


136.0 


B4e 


-3.60107e 06 


-3.68241e-06 






B6e 


1.39181e'09 


6.16817e-10 


f d ui^xmK-^ 

Suffics sliV— If— ffi 
Suffics e*iR^--f-<S 


B8e 


-6.07946e-13 


-1.428076-13] 


BlOe 


1.29832e-16 


•6.18l84e-19 




BOB 


(^^780om) 




^2M 


C2 




•1.8252E-03 


C4 




4.2016E-07 


C6 




-3.7548B-10 


C8 




6.8367£-14| 



^5 6 b t(D^^^-tt^ 

<^>L/</>D= 1.052 

suite u>x) 5 6 ai(Dum^^nm i i^ctt^xm 
^{b-^f> vmt^. mmnfiUb 6 a tmifx^b e b <l 

[ 0 0 4 4 ] S 7 «2t:|^B^cD||J!iJ&gg4(03E^:firfnj(D 
C 0 0 4 5 ] *3IS6JI5SSW:*5l>rHfr^<DilS6JI^S8 1 

t^^^jit. m^^t x^xcD^^m^-^m^i 4 b ^mmti 

mJE (0:^(0 5>y>KU*?;UU>X74a<Dlffi^C U 

[0046] HJi^. I^HCCfel^r 7 4 «ffi®n*iiE<3D3& 
CDr:^^:7^ ^T^^S^r^O. ®Sfa57 4ai[pl»r 
gP7 4 b <f:€:WL/r*50. ^StS|57 4 a «V »J > K U 
:^Jl/U>X (^eiU>X) cfcO^D. tt|plSfgB7 4 bti 



miRit^m^X^JSL^ . iS>'V>Ky;^7;l'U>X7 4a 
<C>3feffirfiJS5ffl»J<DU>XMfC|g@5T*^^^^7 4 b*{^ 

9. :7'^Xf- ;.d7W*4<fcOfiS'2>#U>X ( f 0 U>X) 
^*U>X7 6<Di*«*|Si(OMU>Xffi^ 

[0047] :^^ff$g|CC*Jl>r^ftU-1f- 1 T^^e 
U/c^tSt3fe^«n > - - U>X2 {C<fc *5 Hg^^f 

©JPEl/rSJr^S {^>»;>Ky:^-»UU>X) 74a<!:|il»f 
» (HSr^fe^^T-) 7 4b<!:7ty>6^'5r:^^:7-/ 
^^-7-7 4^At*brc^^. T:^^>' >i>7fe^^T-7 

i^tcM/j:-6®*f:^^^-r^ f e u>X7 6 

[ 0 0 4 8 } ^ - 5 tC2f!:^JH^Sgtc4st:r^^^ffia<h f 
50 6/ U >X7 6 CD^^Scffi^RO'lHlfiT^^^^ ( B O E ) 



(10) 



17 



mmW- 1 0-68903 
18 



7 4b (Dmm^^r. 

CO 04 9 ] 



5) 







f a u>x ffijg^^ 


^IM 


mzm 




X Cnm) 


780 


R 


5.35941e+01 


2.04585e-»-O2 


i0 u>xm«^ 


n 


1.525 


Ks 


-1.85041C+01 


3.19655e+02 




i 


-90.0 


B4s 


•4,01467e-06 


•5,67674e-06 




$ max 


45.0 


DOS 


1.976176-10 


1.13298e09 




I 


28.9 


B8s 


3.l8251e-13 


1.08244e-12 




e 


21.3 


BlOs 


-4.34340e-l7 


3.75204e-I7 




d 


8.0 


Ke 


-1.85041e+01 


3,19655e+02 




Sk 


L2&.2 


B4e 


6.38051e-06 


-7.32456e-06 




1 


136.0 


B6e 


5.04862e-10 


4.21805el0 




^20, 4® 


BSe 


2.89411e-13 


-1.75629e-12 


f ^ i^vxj^-e 

Saffics s tiU-lf-^ 
Suffics e URW— »f-iffl 


BlOe 


l,05151e-15 


5.30015e-17 




BOB ^13^ {iSiSi 780nm) 


y^)>r ~ 2 M 




C2 


-2.6857E-03 




C4 






C6 






C8 







8 it:^mmBW.(fC:i6i^^mum'ik(Di.^^ij\^cDmm 

[0 050 ] c CD J: ^ (rC^mMBmr^^t±^<Dim < v 
4 b^f^ttlT^CiCCj:^. ^^T^^acD^a 



©iM^cf^Jjour^^o/ccir*^. -e<Dffe(7)i»^s 

C/5l6^&5j{lFffl»H9acD|IS6mffi4ilB5PI«r*0. cti 
i: 0 f5l « J^cC ^ m f# ri ^ « 
[0052] m^y. :^mMMf&'V{mirSl^t urcon V 

^it^m^^mmo. S[3';.p^-tsr^u>xcDMu> 



30 



40 



[ 0 0 5 3 ] &mtmm(>c*>i.>xiimm^^m^^ 

[00541 

Lfc::j:y^<:;^hrj:Mmyt^^m^m^r^Cti)^X^ 

[ 0 0 5 5 1 X. *^|gcc Jrtitf H(ra<DiP< ^^^m 



1 




CH) 



19 



[05] :^^m(ommmm 3 (o^miyji^comsmm 



[07] *:*ajc7:)||ijgj^SI4 <D^myfi^<D^mim 



[09] «e*cD^S:)t:^^g(D^S:^[^cr)Sgp»rM 



[011] Se5R«?9CD^:*^Kg<DSSP«t8S0 



1 0-68903 

20 



10 



3 lapigjo 

6 . 3 6. 56. 7 6 ^ifc^M^ 

6a. 36a. 56a ®*TgP(f0U>X) 

6b. 3 6b. 56b HStSB (HSfTfe^^^) 

74a fflCfSB (S^V>Kyi7>'H^>X) 

7 4b SSfSB (I3»r7fe=^«^) 

8 M^S® (STicK^A) 



C12) 



10-68903 



[m2] 



) 



(mm) 



120WK)f — 



■ej(k)o 



■■■»■■• 




1- 





ffifflJtX^ (X) 




■12C 


r f ■ — I 1 1 

« • « 

• • ' 

1 : t 

* * * 
1 » • 
« • « 
; : 1 


> ! — r 

a * • 
• a » 

: : > 

■ « • 
« « • 


t t 1 

• « ■ 

• • • 

1 t « 

— i — j— 0.400 


\ \ : 
1 1 : 

: i 
: : % 




■ • 


• • • 

s ! ! ,,. 


000 


i i i 

t 1 : 
• • * 

4 i ^ 


* ■ • 
« • • 

: : i 


a « • 

: * * 

a • « 

• • - 

.^4- — j o4qo 


♦ • ; 

.....I....4 1_. 

• ! 

i i bcr 




• • 


• • • 

: : ! 

* * J 

S : 1 

1 i--sH 


1 1 

j 


t 

• 


— j i — r===^ 

■ • • 

100.1 — L — ii4a 

: : t 

• a « 

: t 1 


}oa!p:sis~J-,ox 

! i ! 
! j Oj400 


\\ \ 

i \ i — 


«».- 








i 

* 




... 


1 ! 1 
: : • 


1 '-'-1 

* 

* 
• 

• 

• 

r 


• 
• 

» 

i 


t i ; 

• a k 

\ !^,^.i.„..„ 

\ X \ 
I : 1 

• I • 


• ♦ ■ 

a • • 

j. j. j 


1 : \ 

* • • 

- ' ', 

J : ; 




' 1 j 

< : 
: . 


« T " ! 

: : : 

• J 

H A*a* «a*aaaaa««a*^««> • 

s i i 
: > : 




■- *■ 





^i^'f'tldy (mm) 



' Oj080 




(13) 



1 0-68903 



m4) 









•120 


— 1 









1 s r- - 

• « • 

• « * 

• ♦ • 
t 3 : 

! ! ! 


1 ! t 
^ ^ J 

1 ! 1 1,Q00 


I ..±_..L-. 

■ • : 

: : I 

* • ■ 


: ! i 
1 4..-.i-.-... 

: » : 
: : ! 


: '• : 

: : : 

. j 

• • J 
1 : • 

• • * 


000 










5 i 5 

: ; : 

• • k 

• mm 

1 ... 

i ; i 

• « • 

• • * 

1 i— J 


1 i ; 

• * • 

• • • 

• • • 

• « t 


1 1 ! 


1 ! 

: i : 


T- ! 

: i I 
■• s : 







. 

■ 


1 

i 


! : 3 

• ' • 

: ] t 


- — i^J^jOcya=^ 

* * • 

1 — 1 ijdoo 


OO-i i. ^-40, 

• • • 

! i j 


J J 1 

^00 4- — I — i-soj 

r 1 • 
i ' i 


joo-.j — 1 Uao 

> ! : 
1 j 1 


— 




t 

. f. 

• 
t 


• • • 

• • * 

• • • 

• • • 

111 


• • * 

• « « 

*■ 1 * 

• • • 


• • I 
^ . i 

J : : 
s ' : 


J J i 
i i I 

I 1 1 

1 : ; 


• • . 

: : : 




— 





120 i)oau- 




•' oj6oo 




U^roe^. LLSDfOOO 



12 



I 

■I- 



] t 



4- 



t I : 

-I r- 

V 1 : : 



1 



I 




t t : 



t 

i 



^^"^ tidy (mm) 



1 * 0410 I \ ! 1 

• • • mm* 

i 1 i i : • 

— '"f 1 5 *■ 

til ill 



.4. 5.. 



1 1 i.»8a Mxj-f — 4 — 4-*4a )oa4 — 4- — j-w — » — !-40^ k>o-4 — 

! : ^ : : : I ; It; 1 




.a. 

s 



5 i 



r 



-I 

1 J 

'x' i 




(14) 



1 0-6890 3 




23 



r 



24 

25a 



B 



I 



(15) 



^mW- 1 0-68903 



me] 



(niiD) 




120 OOOi — *~ 



430000 



J 




.4J,2dO00 



— ; 1- 




(16) l^ia^ 10-68903 



^Si^ffl (mm) 





^J^-rndy(inin) 




(17) 



[@ I 0 ] 



^mW- 1 0-68903 




120 Aool- ]- — i-*«aboo4~ I — f'40. >oo4 — i — 4-«x oo-i — J — 4.-40.1 tt»A — 4- — i-boj wo-j. — i- — f wo [>co 

j i : I I i ! * : i : : ! I i ! : 

Jim 111 ••■ lit II- 

— i — I — ! i — i — i i — i-^diee i — \ — i 1 — | — \ \ — \ — i — 

• i I - 'lit ::• 

::i ;;; Til !J: -i' I!; 




^f^'^ tidy (mm) 




: : i i i is; : : : j : 

<t ill :i; 

i : 1 : ! 1 1 i 0^00 -^ ' ' = ' ■ ^ 



) 



II 



1 0-68 90 3 



C^tfH] ^fiSl 4^8,^2 8 a (2 0 0 2. 8. 2 8) 



I'limm^] mmw- 1 o - e s 9 o 3 

[^iiaBl 0^3>g 1 OH ( 1 9 9 8. 3. 10) 

i^mnw] ^^^¥f^ 10-690 

CtUMS^] !^gl¥8 -245 7 79 

G02B 26/10 103 

B4aj 2/44 

C02B 13/00 
[F 1 ] 

C02B 26/10 103 

13/00 

B413 3/00 D 



CffiUlB] ^fiS 1 4^6;^ 1 43 (2 0 0 2. 6. 1 

4) 

[^mmiE 1 ] 

-CC>-5C<h^#8it<b^-2>§S»ai ^4g»,>-rn30>l]gtC 

CiS3R3K6] MiB@g|B{i>_J|2©J^^tc^li^ 



1. 0^ 4>Ly4>D ^2. 6 

So 



mi^<Dm\^m(^c (^cm^o:>miK^i^m $ 

W}^cj:K>miE:^tixi.^^ct^nmt~r^m^mi sib 

1 5 ] M§B3SJ^^«?^j:. Um^W}(^^^mtfr 



^mW- 1 0-6890 3 

m^m 1 9 ] BgiB^^Tfc^^^co^g jjr^cpaSr 

gP ^ ^^^^r^ (DEI jff 8P <b CD^^g^fpIg)^^ '7 - ^ 

<^L. </)D<hL//c<h^ 

1.0^ </)L/</>D ^2. 6 

\^m^t\xK^^ct^w&itr^m^mi-- 1 9cDi^-r 

[^5jt312 1 ] mi§B@grSBcDWW«:7'7 X ^ y 
J: C cb^ltm^T-Sig^g I - 2 0 <DC^-rn:<)> 1 

i>m^m 1-21 <o\.^-rnt^ i :g^fgg£<z)^ gjfe^ 

So 

i^^-r ^n^jg 1-^22 oc^m^ip 1 ^{ciaagcD^ g 

[ 2 5 ] fu IBB^ SBg)lslfel£^IS^{3:ie»Kg> 

a<!:-r-5iii^i-^2 3oi>-rn»'iJ5tc§gS6g)^7^ 
c t ^#8t<h-r ■sai^JS 1^2 6 g><,>-rn:6> 1 mi-ctm, 

C#iK«iE2] 

CffiiBFfm^g^l 0 0 12 
[0012] 



nim^ 1 0-68903 



immMmms^] 0013 
. [0013] m^m2(o^mii^^m 1 ©^?g«:*jc^-c 

t>-2). i«*^4<D^eB«fs^3ii~3©i,>-rti*ii^© 

fc^M^m5Em(iim-^(<cm^-ri>m Ko^^mt . wis 

ieiii*faett. iii®7t^3^«:gs;i^enr(,»sc<b*#8t 
i^©^i§«:*jt,»-CHflrieii*fSgw. ii2©3fe^j^tcsi^ 

miEM^mm^] 0014 

[0014] ^*3S7 ©^^©^5fcfe^g«3fejS^I3 
1. 0^ 4>Lyct>D ^2. 6 

Scii^l^aSiiL/ri,^*. ii^^ 1 0 ©|%?«»i««:S 7 
Xt3:i»^:^8©ieH^{c*ji,>rB?iBig^^86{3:. ise^aft 



[^^«iE5] 

[MiEM$i^:g] missm 

miEMimB^] 0 0 15 

[ISiE:^;^] 

[0015] m^m 1 1 ©iiB^©^7fe^^g«*j!s# 

^©^{bfc J: ■S«rBB^j£3fe^sR^©JS*TgP©^S:^l^ 
cD^w-^fbi. jaK^a5-c^ec^)?fejS#S©jSS^!li} 
(c J: SBUta^^^^^®jTSB©i^:Sf|Sl©/^ "7 - 
^<b<t0Sfgp©^S:^ro}©>'<'7-^{b«:j: OffliESn 

c ^®»f^©^ibcc j;SB«ia^*3fe^«T-©S#fgi5©i 
^:^iSj©/<'7-^<b©:^rSii. WJS^m-cmc i>^m 

#S©jSS^«jK: J: ^.B(rf2^3fe^^T-©®5fSPSO'ia 

*fSl5©i*S:;^iSi©>'-{o'-^<b©:^<t. *ijt:^isir-* 

EK:*ji^r^^:&i^K:S*©i^««:^^$-i±. 

* o r . mria*^^S^©3SJ^^Ki ^ 3E^S:)^r6j 
©f > h^^bAiiirieT:^*^ i^^^mif-o^^icj: 

•3ffiiE3nri^-?)C£5ri^SiiL-CCi.S. ii^l4© 

(Jit^Jl 1 3 ©^fii?8tc *j t > r piie^3fc*^g©® 
i^S(i«:#^£j£2:5^rsi©f> y-mtifimri-'ey ^ 

i'7fe^^^©lHl*fS|5©3E^«*|6l©''^'7-^{biBtita7lc 
rt^S. 1 5(DmMitn^mi 3X{i 1 4©^BJ 

iSS^a&W: J: 4B9fa3feiS^I8©«S^*' 6^d: S C <!: 
[^S^IAiE61 

miEMS^ms^] 0 0 16 

[liiErtS] 

[0016] 1 6 o)^<om^^mt^m 



I 



10-68903 



imsEMmmm^] o o i ? 

1 m<DmM(tc:is^^xmn^S:^^m'f-(o^£yjm 

1. 0^ 4>Ly<f>D ^2. 6 

rji^^n^^msLt^ct^imtLxi^^^ m^m2o 



o(oi^-rn?&^ 1 m<o^m(^i^^>xm^mifTSs^<Dttmkty' 
^m^^^^^ct^^mtLxi.>s, m^m 
2 2 (o^mtn^^ 1 --2 1 <Dii'rn3()> 1 3scr)^i8cc*5 
t^rtofe®*fSP*«fiK-r^ u>x«^^:frf6ior>i^u> 

512 3 (om^fttm^m 1-^22 cDiim:«» 1 j^o^bjcc 

i r Sj^j: ^ffljf W u r c ^ c <h i b r 

t/^-S. i9*^2 4<3[>^?§«it^35i--2 3<Dlim;!)>l 
lil»f«r^3&> 6^^>' W :^ U -%^m^X^ ^CL ^W&L 

iOTi^^o if5}c:s2 5CD^?^«ii*3ii'-2 acDt^-r 
2<Di^'rti:?!)> I m(o^m^^\i>xmu^%^mr(om 

311-'2 7CDl^m7!;^131^iBSE(7)^27^:^$?^<!:. m 



^mW- 1 0-68 90 3 



0 

[ffe?fH] ^fiSl5^3>g28a (2003. 3. 28) 



C^2>iaS#l Itia^^ 1 0-68 9 03 

C^&HH] 0^3>g 1 0 a ( 1 99 8. 3. 1 0) 

c^ii^iit] ^mi^Wf^im i o - e 9 o 

[tiil^#-^] i^lJi^8-2 45 7 79 

G02B 26/10 103 

B41J 2/44 

C02B 13/00 
CF 1 ] 

C02B 26A0 103 

13/00 

B41J 3/00 D 



[atUB] ^fiS;l4^1 2^2 0B (2 0 0 2. 1 2. 
20) 

[*iK1«iE 1 ] 

(D/<.7-^{l:tcJ:0^t;&c<b^!^^T-5ifl^gltB 

^2iB$Sg>^gjfe^^a. 



1. <<>L/4>D ^2. 6 

::&t°)CD>'^•^7-^<b«:j:0liJEgnr(,>-5c<b^^^at^:T 

i»gB^jfe^g<DagTgsg)ag^{c# ^ ^^:frtsi 



J:-SlBl^Sg(D>'W-^{b-C-^iEgnrc^.&C 

gai»rSBg)@y^<D^{bRO'aa[^-C^C 
|6l(D>'N-'7-^^bAij^Ba-C^&C^:^#Si[.^^-5W^ 1 

1. 0^ ^2. 6 

Cif^:^ 1 4 ] BuiaiggTgB.fcmriBlilgTgg^3fc8Sl^tca! 

[fgasg 1 6 ] M§ai5|gTSPg)Elgrjfc^lS^^{3:iiat^cD 

tc<^ ^ ^^S:»i6iC'fg^^{b35iSsiag^ai)tc i: ■& 

fSi<D^m$miC <t: -£.|g|»rggg>y< 7 -^f bf jjiE g nri > 



#ig^ 1 0-68 903 

[jaa<]5i9] §»^:si — I 8(D(.>-rn^M)gcc§Btg 

C«iBI*Si3ie«} 0 0 12 
[0012] 

gTgpg'>'^•^7-^-(b^C1ffiiEgt^-C^,>^5C<h^'^la<!: l/'Cl> 

^iil2lc^2©^IB«. itia<J| 1 g>%wtctec>-C B^ga^ 

^^^ag)ffigya?oaa^gijK:tf gE^a:^[ai(De> 

t;6c<h^i^^ty-cc>^. i t^:g3 0!:>j^§Ba> mtm 
1 xta: 2 (D^Hjtcfo-c^r Biria^g^^^acDagrgPtt. 

C#^»jE3} 

C1iiEM*Sa«] 0 0 13 

[0013] fg^31 4 <D%Wg)^fefc^a» ^^«^ b 

ii^fc^^jfc^iia(cj8i>-c. Bifgg^gjfc^^-?^t3:. 
aga&{cj:-&@gTggg>^g:;^i6i<p>'>'7-^'fbfej:cjgfl 

gaa&tc J: -£>iBl^(D3E^^:i^ia]g:)^''" 7 -^<b;&^^D-c 

1. 0^ <f>L/«frD ^2. 6 



[ffliE*rS^3l@«] 0 0 14 
CffliES**35S«] 00 15 

[ 0 015 ] m^m 1 0 cD^Bjco^ST^^^ti^^ 



1 0-6890 3 

iftriac 5BuiBaffi-spg)fflifT^<D^{bRt>^a^«&'c^g 
uri^^), l aatii 1 2 (Dj^^^*ii3}c3i 1 0 x« i i (d^ 

[mjEMm^mm^] o o i e 

[0016] ii^^ 1 3 (D^H^«. iS^^ 1^-3. 5 . 
1. 0^ 4>L/<t>D ^2. 6 

<D^?«ti. ii*^ 1 1 3<Di.^rtl^^ 1 SCD^?8^:tel^ 

TC^6c^^#St<bUt:c>^o i Bj|^3ii 5cD^BJ^^. if 

5^31 1 1 4 (Di.^'TtifP 1 3^<D^?8tC*5li-C|5^@ggB 
cD[ilfe7fe^^^{3:Pg|gt^CDlglgrtS^^^6^^/^V j-V- 

^t^m^x$>^ctiimtoxi.>^. n ^m i e cd^ 
1 7 (D^nmt. m>i^m 1 --6 (Dc^rn^^ i m(D^m(^c 

fee ^ r HUiB^3fe^^^<D@8?gS <h lagrSP <h CD 
<$Si[<!:UTC>^, l a^ic^l 8<D^Wt3:. ff^Jc^l-ecD 

c^rn^jp 1 moymn ^ fee ^ r HrfiB^Tfe^^gcpjBCtSB 

<D^aga?^f¥ gE^g:^[^(D{g^^f b7t)^^^^gt?cc 
j:-S>3feiB^iacDa^:fe^ab^c j:^iagrSg<D>^^ c; -^-fbrffi 

mjEMm,mm^] 0017 

[0017] 1 9<D^?a<DU-if t:-A:7'y >^ 
t3: §9:^Ja 1-18 CQi^^rtif)^ 1 g^gBggcp^gBfe^a 



-m 3- 



